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This Preliminary Amendment cancels the original claims, without prejudice, in the 
underlying PCT Application No. PCT/EP2004/050928. The Preliminary Amendment also adds 
new claims 1 1-20. The new claims conform the claims to U.S. Patent and Trademark Office 
rules and do not add new matter to the application. 

In accordance with 37 C.F.R. § 1.125(b), the Substitute Specification (including 
the Abstract) contains no new matter. The amendments reflected in the Substitute Specification 
(including Abstract) are to conform the Specification and Abstract to United States Patent and 
Trademark Office rules or to correct informalities. As required by 37 C.F.R. §§ 1.121(b)(3)(ii) 
and 1.125(c), a Marked-Up Version of the Substitute Specification comparing the Specification 
of record and the Substitute Specification also accompanies this Preliminary Amendment. 
Approval and entry of the Substitute Specification (including Abstract) are respectfully 
requested. 

The underlying PCT Application No. PCT/EP2004/050928 includes an 
International Search Report, dated September 20, 2004, a copy of which is submitted herewith. 

Applicants assert that the subject matter of the present application is new, non- 
obvious, and useful. Prompt consideration and allowance of the application are respectfully 
requested. 

Respectfully submitted, 


Dated: 


KENYON & KENYON LLP 

|/Woo By: LTK ^!^ C 

Gerard A. Messina 
(Reg. No. 35,952) 


One Broadway 

New York, NY 10004 

(212) 425-7200 


NY01 1074135 vl 


5 


10/564371 

MP15 Jtoc'd POT/PTO 1 1 JAN 2006 

[10191/4030] 

METHOD AND DEVICE FOR DETERMINING THE POSITION AND/OR THE 
ANTICIPATED POSITION OF A VEHICLE DURING A PARKING OPERATION IN 
RELATION TO THE ONCOMING LANE OF A MULTI-LANE ROADWAY 

Technical Are a Field Of The Invention 

The present invention relates to a device and a method having th e f e atur e s as r e cit e d in th e 
pr e ambl e s of Claims 1 and 7. . 

Background Information 

Increasing traffic density and increased development of open spaces continuously restrict the 
room for traffic, in particular in metropolitan areas. The available parking areas are becoming 
more cramped and the search for a suitable parking space and the steadily increasing traffic 
volume put additional stress on the driver. In particular when backing into a parking space, the 
operator of a vehicle must be particularly focused. The driver must watch the space to the rear 
of the vehicle, in particular, in order to correctly maneuver the vehicle into the parking space. 
For this reason, the attention of the driver of a vehicle is primarily reduced in the vehicle's 
forward direction. There is the possibility during a backward parking operation that, when 
steering to the right (steering direction of the steering wheel) while backing up, the driver-side 
front end of the vehicle protrudes into the opposite lane of traffic. This results in a potentially 
dangerous situation which, in particular in the case of small parking spaces, may not always be 
avoidable. 

Various devices are known for assisting the driver of a vehicle during parking, such as a 
parking distance control device or a semi-autonomous or fully autonomous parking assistance. 
These devices simplify in particular the selection of a parking space and the targeted successful 
steering of the vehicle. The above-mentioned devices according to the related art have the 
disadvantage that none of the above-mentioned devices signals or prevents a potentially 
imminent protrusion of the vehicle into the opposite traffic lane or alerts the driver to such a 
dangerous situation. 
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DoGoription of fh e Summarv Of The Invention , Obj e ct, Approach, Advantag e s 
Therefore, it is the object of the present invention to provide a method and a device which 
detect a protrusion of a vehicle into the oncoming lane of a multi-lane roadway during a 
backward parking operation in a timely manner and, if necessary, activate suitable means for 
5 preventing the protrusion into the oncoming lane . According to th e pr e s e nt inv e ntion, this 
obj e ct is achieved by th e f e atur e s of th e charact e rizing part of Claim 1 (m e thod claim) and 
Claim 7 (devic e claim) in conjunction with th e f e atur e s r e cit e d in th e pr e ambl e . Practical 
e mbodim e nts ar e list e d in th e subclaims . 

The method according to the present invention is characterized by the following method steps: 

10 - determining the position of the opposite lane of traffic in relation to the vehicle 

at the beginning of the parking operation, 
determining the vehicle's anticipated parking trajectory, 

determining potential intersections of the anticipated parking trajectory with the 
opposite lane, and 

15 - providing a signal in the presence of at least one intersection of the parking 

trajectory with the opposite lane, the signal being processed by means. 

The above-mentioned method makes it possible to determine the position of the vehicle to be 
parked with regard to the lanes prior to the parking operation, as well as the probable parking 
trajectory, i.e., the path to be traveled by the vehicle. It is thereby possible to conclude in 

20 advance whether the vehicle will protrude into the opposite lane during the entire parking 
operation. In the event of the vehicle's protrusion into the oncoming lane, a signal, which is 
processed by suitable means, preferably means for alerting the driver of the motor vehicle, or 
means for braking the vehicle is provided according to the present invention. According to the 
present invention, it may thereby be achieved that the driver of a motor vehicle, who, during a 

25 backward parking operation, pays little attention to the area ahead of the vehicle, in particular 
the opposite lane including objects of the opposite traffic (vehicles), is alerted in the event of an 
imminent protrusion of the vehicle into the oncoming lane and thus a possible collision with 
vehicles in the opposite lane. It is alternatively provided that the vehicle is decelerated via 
corresponding means before it is able to protrude into the oncoming lane. This increases the 

30 active traffic safety of the vehicle in particular, since a collision with oncoming traffic in the 
oncoming lane, primarily during backward parking operations, may be prevented. 
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The present invention provides that, during execution of the method, the size of a parking space 
is determined using ultrasonic sensors. This and all determined data are then advantageously 
processed via a data processing unit, the data processing unit being an onboard computer of a 
vehicle according to the present invention. 

As advantageous embodiments it is provided that the means is a device for alerting the driver of 
the vehicle, the means for alerting the driver of the vehicle being in particular an acoustic, a 
visual, and/or a haptic means, or the means being a device for braking the vehicle. 

The vehicle's position at the beginning of the parking operation and the position of the 
oncoming lane in relation to the vehicle at the beginning of the parking operation are preferably 
determined using ultrasonic sensors, radar sensors, lidar sensors, video sensors, or other 
distance sensors. Moreover, the anticipated final parking position, which results mainly from 
the size of the parking space, is determined using ultrasonic sensors. Using mathematical 
computations, the parking trajectory may be calculated from the determined data via a data 
processing unit for example, preferably the onboard computer of a motor vehicle. 

A device according to the present invention for determining the position and/or the anticipated 
position of a vehicle during a parking operation in relation to the oncoming lane of a multi-lane 
roadway includes: 

means for determining the position of the oncoming lane in relation to the 
vehicle at the beginning of the parking operation, 

means for determining the anticipated parking trajectory of the vehicle, 
means for determining potential intersections of the anticipated parking 
trajectory with the oncoming lane, 

means for providing a signal in the presence of at least one intersection of the 
parking trajectory with the oncoming lane, the signal being processed using 
means. 

The means for determining the position of the oncoming lane in relation to the vehicle 
preferably has at least one ultrasonic sensor. 

Another embodiment of the present invention provides for the use of potentially existing 
cameras of a video system in the vehicle to classify oncoming vehicles in the oncoming lane in 
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order to generate an alert and output it to the driver only in the event of a real danger during the 
parking operation, i.e., in the event of a high probability of a collision. 

In another preferred design variant of the present invention, the dangerousness of the situation 
may be classified by a semi-autonomous parking system and, in the presence of a dangerous 
5 situation, automatic and timely braking may be triggered to avoid a collision. 

Furth e r pr e ferr e d embodiments of th e pr e s e nt inv e ntion aris e from th e f e atur e s list e d in th e 
subclaims. 

Brief Description of the Drawin g Dmw/y?g5 

The present invention is subsequently explained in greater detail in an exemplary embodiment 
10 based on the appended drawing. 

Fig. 1 shows the protrusion into the oncoming lane of a vehicle performing a backward parking 
operation, and 

Fig. 2 shows a vehicle having a device according to the present invention for determining the 
position and/or the anticipated position of the vehicle during the parking operation. 

15 Best Way of Impl e m e nting th e Inv e ntion 

Detailed Description 

Figure 1 schematically shows the protrusion of a vehicle 10 into oncoming lane 16. Parking 
space 22 is very tight in particular in the case of dense traffic volume, as in metropolitan areas, 
for example. This may result in the driver of motor vehicle 10 having to rely on backing into a 
20 tight parking space 22 between parked vehicles 12. It is often unavoidable that vehicle 10 

crosses lane boundary 20 of its own lane 1 8 during the backward parking operation, thereby 
protruding into oncoming lane 16. This represents a potentially dangerous traffic situation due 
to the possible collision with vehicles 14 in the oncoming traffic. 

To avoid such collisions during a backward parking operation, in which the driver of vehicle 1 0 
25 normally pays little attention to the area in front of the vehicle and oncoming lane 16, the 

present invention provides for a protrusion into oncoming lane 16 to be detected so early that 
an alert may be output to the driver of vehicle 10, for example, which results in the parking 
operation involving a protrusion into oncoming lane 16 being aborted in a timely manner. It is 
alternatively possible to effect automatic braking of vehicle 10. The device according to the 
30 present invention is able to be particularly advantageously integrated into vehicles already 
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having a parking distance control device (PLV) or a semi-autonomous Park Pilot (SPA) since 
the necessary ultrasonic sensors are already pre-installed in vehicle 10 and may be used. If 
vehicle 10 threatens to protrude into oncoming lane 16, the driver is alerted to a potentially 
dangerous situation via an appropriate signal (visual, acoustic, haptic). 

5 Ultrasonic sensors 24 may be used to determine whether a protrusion into oncoming lane 16 is 
imminent, as schematically shown in Figure 2. Ultrasonic sensors 24 have a sample area 26. 
Radar sensors, lidar sensors, video sensors, or other distance sensors may also be used instead 
of ultrasonic sensors. Parked vehicles 12 as well as vehicles 14 in oncoming lane 16 are 
recorded within this sample area 26. Image data of a video-based lane departure warning 

10 (LDW) system may be additionally used. The LDW system displays the curb on the right side 
and, if applicable, center line 20 of the lane (represented by 16, 18). Based on the ultrasonic 
data and the possibly existing LDW data, at least one accurate determination of the position of 
vehicle 10 within lane 18Js possible. Based on the computed parking trajectory, it may thus 
also be determined whether vehicle 10 protrudes into oncoming lane 16 during the parking 

15 operation. If no video-based LDW system is integrated into the vehicle, the alert may be 
generated based only on the ultrasonic data of ultrasonic sensors 24. Based on ultrasonic 
sensors 24 installed all around the vehicle, a surroundings map is generated in which the 
positions of parked vehicles 12 are available. In addition, using ultrasonic sensors 24, situated 
on both vehicle sides and pointing to the sides, the distance to parked vehicles 12 and, if present, 

20 vehicles 14 of the oncoming traffic is measured during a parking space measurement. Based on 
the information about the distance of vehicle 10 to be parked from parked vehicles 12, the 
distance to vehicles 14 passing in oncoming traffic, and the length of the present parking space, 
a conclusion may be drawn about the probability of a protrusion into oncoming lane 16. 

The present invention is not restricted to the exemplary embodiments represented here. It is 
25 possible to implement further design variants by combining and modifying the mentioned 
means and features without departing from the scope of the present invention. 
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Abstract Of The Disclosure 
Describ e d are aA method and a device for determining the position and/or the anticipated 
position of a vehicle (+0)-during a parking operation in relation to the oncoming lane (16) of a 
multi-lane roadway. The object is to provide a method and a device which recognize the 
5 protrusion of a vehicle (10) into the oncoming lane-{l-6) of a multi-lane roadway during a 

parking operation in a timely manner and, if necessary, activate suitable means for preventing 
the protrusion into the oncoming lane (16) . Due to the fact that the position of the oncoming 
lane £t6)-in relation to the vehicle-(W) at the beginning of the parking operation, the anticipated 
parking trajectory of the vehicle-(l-0), and potential intersections of the anticipated parking 
10 trajectory with the oncoming lane (16) are determined, a signal may be provided in the 

presence of at least one intersection of the parking trajectory with the oncoming lane-(±-6); the 
signal may be processed into an alert of the driver of the vehicle (10) or into a timely 
deceleration of the vehicle-(4-©). 

(Figur e 2) 

15 
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